Hormonal and Chemical Regulation of the Glut9 Transporter in Mice.
Glucose transporter (Glut) 9 plays an important role in maintaining the homeostasis of uric acid in the body. Although the physiologic functions of Glut9 have been well established, the regulation of Glut9 expression is less well understood. In this study, we showed that the mRNA and protein expression of Glut9 in mouse liver and kidney are female predominant. Ontogeny studies further revealed that the female-predominant Glut9 expression in mouse liver only occurs in adult mice, which is primarily attributable to the fact that Glut9 expression sustains in females but gradually decreases in males after it reaches the peak level at day 22. Hormone replacement studies in gonadectomized mice, lit/lit mice, and hypophysectomized mice demonstrated that female-predominant Glut9 expression in mouse liver and kidney are primarily due to the inhibitory effects of male-pattern growth hormone secretion, but not sex hormones. In silico analysis of DNA sequences revealed that conserved response elements of signal transducer and activator of transcription 5b, which is an established relay molecule in the growth hormone signaling pathway, are present in mouse and human Glut9/GLUT9 gene promoters, suggesting that Glut9/GLUT9 is a potential target gene of growth hormone. Analysis of mice treated with a panel of chemicals revealed that agonists of the aryl hydrocarbon receptor and the peroxisome proliferator-activated receptor α induced Glut9 mRNA expression in the liver, which is further supported by the presence of conserved xenobiotic response elements and direct repeat 1 DNA motifs in the mouse Glut9 gene promoter. In summary, Glut9 expression is downregulated by male-pattern growth hormone secretion but is upregulated by activation of aryl hydrocarbon receptor and peroxisome proliferator-activated receptor α signaling in mice.